but essential (Beier, 1974) . Culture studies in vitro with single protein fractions as supplements to the medium, or with non-fractionated uterine secretion proteins, indicate that single fractions (as uteroglobin) are not regulating blastocyst development alone, but it is evident that a regulatory system of several components is acting here (Maurer & Beier, 1976) .
Blastocysts of delayed-secretory uteri do not expand and shown herniations of trophoblast cells after breaking of the zona pellucida (Beier, 1974) . Identical pictures are obtained when blastocysts are developing in vitro without uterine proteins in their culture environment. Presumably blastocyst development, including radial expansion and dissolution of the mucin coat, does require the action of uterine secretion proteins in combination or in a cascade-like reaction chain, similar to the event leading to fibrin formation or fibrinolysis.
With regard to its role within a system that is composed of proteinase-proteinaseinhibiting activities the analysed trypsin-inhibiting activity of uteroglobin should be elucidated, to shed more light on the biological significance of this challenging protein component. The cow and sheep produce very little uterine secretion except for about 24h during oestrus. Our information to date on the chemical composition of the ruminant uterine fluid is based almost entirely on the examination of material rinsed from the uterus after slaughter (Heap, 1962; Roberts &Parker, 1974~) . Each uterus when rinsed yields some 5-10mg of protein, although up to 25mg can sometimes be recovered in early pregnancy. The greater part of these proteins (-98 %) is identical with the serum proteins from the same animal, but they are not necessarily present in the same relative proportions as they are in blood (Hunter, 1974) . In addition, some enzymes are present at very high activity in the uterine fluid of the cow, notably phosphatases (Schultz et al., 1971 ) and B-N-acetylhexosaminidase (Roberts & Parker, 19746 Masaki (1973a,b,c, 1975 ) to be the major low-molecular-weight saccharide; we can confirm this, but the very small amounts of glucose and fructose reported by the above Japanese workers were detected by us in a few animals only.
Alternative sources for the proteins first identified by Roberts &Parker (1974a ) are now being exploited. Antisera to uterine secretions absorbed with bovine serum give three precipitin lines in immunodiffusion experiments, which show reactions of identity between allantoic and amniotic fluids and uterine washings (Roberts &Parker, 1976) . These foetal fluids contain uterine proteins up to quite late stages of pregnancy and thus provide a more copious source of these proteins. A protein demonstrably of uterine origin has been reported in the foetal fluids of the pig (Chen et al., 1976) . Further, Harrison et al. (1972) found that when the uterus and ovary are surgically separated in the sheep, the corpus luteum persists and moderately large amounts of fluid accumulate in the uterus. This occurs likewise in animals that are maintained on large amounts of exogenous progesterone. In parallel experiments with the cow, the corresponding material contains proteins electrophoretically identical with those found in the uterine washings from cows. It may be noted that this fluid also contains large amounts of calcium (Harrison et al., 1976) , a feature not characteristic of bovine uterine fluids during the normal cycle (Ibrahim et al., 1972) .
Some progress has been made towards isolating the uterine-specific proteins. Chromatography of uterine washings on Sephadex G-100 columns does not separate the specific proteins adequately from serum proteins, but it shows that the secretion contains a more complex mixture than the three or four uterine-specific proteins which Roberts & Parker (1974~) had originally reported; up to nine at least can be detected. It also showed that theN-acetylglucosaminidase known to be amajorenzymic component was not identical with any of the four protein groups originally identified.
The chief physical characteristic of the bovine uterine proteins of Roberts & Parker (1974q 1976 ) is their high electrophoretic mobility at low pH values. We have not been able to exploit this directly; preparative electrophoresis and isotachophoresis have Chromatography was on CM-cellulose and at pH5.5. -, Azso; ----, ionic strength.
VOl. 5 not been useful. It has nevertheless been possible to separate the uterine proteins from nearly all the contaminating serum proteins in one step. The material is dialysed against acetate buffer, pH5.3, I=O.lmol/litre and absorbed on to 1Ovol. of CMcellulose equilibrated with the same buffer. All the albumin and almost all the accompanying serum proteins may be washed out with 2OvoI. of the same buffer; the uterine-specific proteins are eluted by raising the ionic strength to l.Omol/litre with NaCI. This procedure produces a very clean sample of uterine-specific proteins from the progesterone-stimulated sheep uterine fluid. The corresponding fraction from bovine uterine secretion, similarly obtained, is contaminated with bovine y-globulin. This may be readily removed on gel-filtration columns. A more useful prior step is chromatography on CM-cellulose using an ionic-strength gradient. The elution from progesterone-stimulated bovine uterine fluid is shown in Fig. 1 . Peak 1 contains y-globulin with some uterine protein; peaks 2 and 3 both contain two uterine-specific proteins with little extraneous material; peak 4 contains a single protein which at pH3.5 migrates a little faster than albumin. This is presumably a protein not previously seen. It is noteworthy that when samples of amniotic fluid are similarly treated, peak 4 is absent and peaks 1 and 2 are considerably larger. Mammals display a remarkable biochemical diversity with respect to their uterine secretions. The ruminant appears in many ways unique, presumably a reflection of the process of placentation in these animals (Leiser, 1975) . The sow produces uterine secretion in response to progestagens, but the major protein produced is violet-coloured, contains metal and possesses phosphatase activity (Chen et af., 1976) ; nothing resembling this occurs in the cow or the sheep. The laboratory animals are different again, and differ among themselves. Despite the attendant difficulties, proper understanding of reproduction in the ruminant is unlikely to be possible without a full knowledge of the environment within the uterus of the cow itself.
